We present photometry and spectroscopy data for V532 Mon and GU Ori, observed in 2011 and 2016 . From the spectral observations, the spectral types are determined to be F5V for V532 Mon and G0V for GU Ori. With the 2015-version Wilson-Devinney program, the photometric solutions are simultaneously deduced from VR light curves (LCs). The intrinsic variability for V532 Mon is found by comparing LCs in 2004 and 2011, while the asymmetric LCs for GU Ori are modeled by a cool spot on the more massive component. The results imply that the two stars are A-type contact binaries. The mass ratios and fill-out factors are, respectively, q = 0.190(±0.006) and f = 43.7(±0.9)% for V532 Mon and q = 0.455(±0.020) and f = 26.9(±1.3)% for GU Ori. From the (O − C) curves, it is found that their orbital periods may be undergoing long-term variations. The rates of period change are dP/dt = −1.72(±0.05) × 10 −7 d yr −1 for V532 Mon and dP/dt = +1.45(±0.01) × 10 −7 d yr −1 for GU Ori. V532 Mon with a decreasing period will evolve into a deep-contact binary, while GU Ori with an increasing period may evolve into a broken-contact case.
Introduction
V532 Mon (= WDS 0720-0018) was discovered by Wachman (1966) as a variable star. Kukarkin et al. (1968) classified it as a W UMa-type binary with a period of 0.4670 d. Its visual magnitude ranges from 12.20 mag to 12.80 mag. The orbital period is P = 0.4669759 d (Kreiner 2004) . Pribulla, Kreiner, and Tremko (2003) cataloged it as a field contact binary and suggested that its orbital period may be variable. Pribulla and Rucinski (2006) then listed it among contact binaries with additional components, but did not identify it. He et al. (2016) recently published BV-band light curves (LCs), observed in 2004. They obtained a photometric solution with a cool spot on the more massive component. The photometric mass ratio is q = 0.2556(±0.0019). They also gave a period decrease rate of dP/dt = −1.716(±002) × 10 −7 d yr −1 , which results from mass transfer from the more massive component to the less massive one. GU Ori (= AN 98.1929) was found by Hoffmeister (1930) to be an RRc-type star with a period of 0.68389 d. Steiner-Sohn (1987) reclassified it to be a W UMa-type eclipsing binary. Samolyk (1985) determined its period to be 0.470681 d, which has been updated to be 0.4706810 d (Hoffmann et al. 2006) . Samolyk (1985) suggested that the period of GU Ori had not been constant over the past 50 years. The depth of the primary eclipse is 1.4 mag (Kreiner et al. 2001 ). This star was still wrongly listed as an EA-type star (Malkov et al. 2006) . Hoffmann et al. (2006) studied the third bodies as the cause for orbital period changes. Until now, no extra photometric or spectroscopic information on this star has been reported. In this paper, we photometrically and spectroscopically observe these two contact binaries, V532 Mon and GU Ori. Multicolor photometric data are reported in subsection 2.1. The spectral observations are presented in subsection 2.2. Orbital period analysis is performed (see section 3). In section 4, we apply detailed LC models. In the final section (section 5), we discuss their possible evolutionary states and give the interpretations of period variations for two eclipsing binaries.
Observations

Photometry
Comprehensive photometry was carried out for V532 Mon and GU Ori from 2010 January to 2013 January, by using the 60 cm telescope (Yang et al. 2010 ) and 85 cm telescope (Zhou et al. 2009 ) at Xinglong station (XLs), National Astronomical Observatories of China (NAOC), and the 1.56 m telescope at the Shanghai Astronomical Observatory (SHAO). The standard Johnson-Cousins UBVR c I c systems were applied. All effective CCD images were reduced by using the IMRED and APPHOT packages in IRAF. correction were applied, we deduced the individual magnitudes from each stars. Differential extinction was neglected due to small angular distances between all stars. We then extracted the magnitudes for individual stars and corresponding heliocentric Julian date (HJD) from the observing time for every image. We finally obtained the differential magnitudes ( m = m var − m com ) between the variable (m var ) and comparison star (m com ). The detailed observing log, photometric properties, and linear ephemerides are listed in table 1. The complete LCs for two eclipsing binaries, used in section 4 and shown in figures 1 and 2, are only taken from the 85 cm telescope. Phases are computed using the linear ephemerides in table 1. The individual photometric data (i.e., HJD versus m) are listed in table 2.
For V532 Mon, the complete LCs in the VR bands are shown in figure 1a . In figure 1b, we plot two LCs in the V band which were observed in 2011 November and 2004 January and February (He et al. 2016 ). An intrinsic small light variability occurs from phase 0.65 to 0.85 in 2004. The light maxima at phase 0.75 is brighter by up to 0.01 mag than the light maxima at phase 0.25. This case may occur in another contact binary, DZ Psc (Yang et al. 2013b) , whose asymmetric LCs are modeled by a spot on the primary component.
For another binary, GU Ori, its complete LCs are displayed in figure 2. The almost equal depths for both eclipses indicates that GU Ori is a typical EW-type binary, not an EA-type one (see Kreiner et al. 2001 ). On 2011 March 16 and 2012 February 1, we observed two total eclipses, which are shown in figure 3. The total eclipse continues with a duration time of ∼30 min. The VR-band LCs evidently show the unequal height between both light maxima (i.e., O'Connell effect ; Milone 1968; Davidge & Milone 1984) . This kind of phenomenon occurs in other active eclipsing binaries, such as DF CVn (Dai et al. 2011 ) and CK Boo (Yang et al. 2012) , which may be modeled by a dark spot. 
Spectroscopy
The spectra for the two binaries were obtained by using the Yunnan Faint Object Spectrograph and Camera (YFOSC) attached to the 2.4 m telescope at Lijiang Observatory on 2016 December 1 and 9. In the observing process, we chose a 93-mm-long slit, and a Grism-3 with wavelength ranging from 3200Å to 9200Å. The exposure time is 10 min for each star. Reduction of the spectra was performed by using IRAF packages, including bias subtraction, flat-fielding, and cosmic-ray removal. Finally, the one-dimensional spectrum was extracted. Using the winmk software, 2 the normalized spectra are displayed in figure 4 . By comparing the spectra of standard stars (Pickles 1998) , we estimated the spectral types to be F5V for V532 Mon and G0V for GU Ori. (Samolyk 1985) , which has not been analyzed up to now. Several dozen low-precision measurements (i.e., plate and visual data) from before HJD 2450120.2312 have been published (Safar & Zejda 2000a ). However, this part of the (O − C) curve shows large scatter and a long gap from Kreiner et al. (2001) . 4 We then collected 128 high-precision results in order to study GU Ori's period changes. Due to the different measurement precision for the eclipsing times, we 4 http://www.as.up.krakow.pl/o-c/data/getdata.php3?GU%20ori .
assign a weight of 1 to plate data, and a weight of 10 to photoelectric/CCD cases. We assemblea total of 238 eclipsing times, including three photoelectric and 125 CCD results, which are listed in table 4. From those data, we refined a new linear ephemeris as follows: figure 5a . From this figure, the (O − C) i curve may be described as an upward parabola, showing the existence of a secular period increase. A linear unweighted least-squares method led to the following equation:
which is plotted as a solid line in figure 5a. From equation (2), one can determine a rate of period increase, i.e., dP/dt = +1.45(±0.01) × 10 Although a bit of scatter exists, no regularity is found from the (O − C) f curve.
Analyzing light curves
Modeling LCs for V532 Mon and GU Ori are performed by the 2015 version of the Wilson-Devinney (W-D) software (Wilson & Devinney 1971; Wilson 1979; Wilson & van Hamme 2014) , which is commonly used for this purpose.
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Based on the calibration of MK spectral types (Cox 2000) , we estimated an effective mean temperature from the spectral type assumed by an error of a subtype. The temperatures for star 1 (i.e., the more massive component) are T 1 = 6650(±275) K for V532 Mon and T 1 = 5940(±125) K for GU Ori. The gravity darkening coefficients g 1, 2 = 0.32 (Lucy 1967 ) and bolometric albedos A 1, 2 = 0.5 (Rucinski 1973) are adopted. The two-parameter logarithmic limbdarkening coefficients were taken from the listed tables (van Hamme 1993; van Hammme & Wilson 2007 ). Other adjustable parameters are i, q, T 2 , 1 , 2 , and L 1 . In the 2015 version of the W-D code, V and R bands correspond to numbers 7 and 15, respectively. We also set KSD = 1, NOISE = 2, N1 = 60, N2 = 60, and IPB = 0. According to suggestions made by W. van Hamme (2017 private communication), the errors from a least-squares fit are internal to the fit and do not reflect uncertainties in any other chosen parameters that are kept fixed. According to the input error for T 1 , we can easily obtain the uncertainty in T 2 . Without using radial velocity curves in the W-D code, the mass ratio error for the total eclipse binary can also appear small, in which case q is determined very well from the LCs (Terrell & Wilson 2005) . Meanwhile, the error of mass ratio for the partial eclipse binary q is not well determined from LCs alone, and the error, although correct in the formal sense, may not reflect the true "uncertainty" of the parameter. A feasible method is a "q-search" approach, in which we can see how the sum of squared residuals (SSRs) changes with different fixed q-values. A graph of SSRs vs. q will probably show a fairly wide, flat bottom, and the width of that bottom reflects a more realistic uncertainty of q. The errors for other parameters are still adopted to be the output standard errors from the W-D code.
When solving the LCs, a q-search process is performed for a series of solutions. We begin to use mode 2 (i.e., detached configuration) to model LCs. For some fixed mass ratios, the surface potentials for both components (i.e., 1 and 2 ) always suffice for the relation L2 < 1, 2 < Roche = L1 . We then take mode 3 (i.e., contact configuration) to obtain the photometric solutions. (2001); (5) Baldwin (1999); (6) Safar and Zejda (2002) ; (7) Baldwin (2003); (8) The SSRs(q versus ) are displayed in figure 6 . Thecurve first abruptly decreases and then slowly increases with increasing mass ratio. Although small oscillations occur, the minimum values of apparently exist around q = 0.19 for V532 Mon and q = 0.45 for GU Ori. This indicates that two stars are A-subtype contact binaries. Other details are given as follows.
(1) For V532 Mon, the depths for the primary and secondary eclipses are almost equal, which implies that their temperature difference may be very small. After q = 0.19 is considered to be an adjustable parameter, we deduced the photometric solution, which is listed in table 6. The computed LCs are displayed as solid lines in figure 1. The fill-out factor is f = 43.7(±0.9)%. The error for the mass ratio is estimated to be ±0.006 from figure 6 a from q = 0.18 to q = 0.30. From figure 4 of He, Qian, and Soonthornthum (2016) , the error for mass ratio may be ±0.06 from q = 0.20 to q = 0.32, which is based on the sum of squared residuals. Therefore, the error may be greatly underestimated. Their photometric solution is largely different from our solution. The mains reason for this may result from their small data points, which may cause the variable amplitude to be large, as seen from figure 1b. The observational data also do not cover the entire phase, with a gap present from phase 0.30 to phase 0.35. From figure 1b, the variation of LC in the V band may occur in Max. II (i.e., phase of 0.75), which may be appropriate for a model with a hot spot instead of a cool one He, Qian, and Soonthornthum (2016) . Moreover, the mass transfer from the secondary to the primary may produce a hot spot on the more massive component due to the orbital period decrease.
(2) GU Ori is an EW-type binary with a total eclipse around phase 0.5. Its mass ratio, derived from the LC alone, may be more reliable (Terrell & Wilson 2005) . The uncertainty in mass ratio is chosen to be ±0.02 from q = 0.42 to q = 0.46, which is larger than the output standard error from the W-D code. The initial value of q = 0.45 was treated as a free parameter. After some iterations, we obtained the photometric solution (Sol. 1 without spot), which is listed in table 5. The corresponding theoretical LCs from Sol. 1 are displayed in figure 2a. The residuals, i.e., the observed figure 2b . The corresponding LC residuals are also displayed, in the figure's lower panel. Although there is some discrepancy between observed and computed LCs, especially around phases 0.05 and 0.46, all observations can generally be fitted well. As displayed in figure  6 , two eclipses, observed on 2011 March 16 and 2012 February 1, were fitted well except for a bit of scatter in some observational points.
Discussion
Absolute parameters and evolutionary status
Due to the lack of spectroscopic elements (i.e., the semiamplitudes of radial velocity curves, K 1 and K 2 ), the absolute parameters for the two binaries are estimated by using Kepler's third law, Girardi et al. (2000) . For a low-mass star, there is a discrepancy between the observation and theory (Hoxie 1973) . López-Morales and Shaw (2007) concluded that the models underestimate the radii of low-mass stars by at least 10%, which agrees with the results from Feiden and Dotter (2013) . The uncertainty for the stellar luminosity is thus at least 20%. For the contact binaries with short periods (∼1 d), the rotational period has been synchronized with its orbital period due to the tidal interaction (Zahn 1977) . The components rotate faster than a comparable single field star because the stellar dynamo mechanism is largely driven by rotation. This kind of tidal synchronization for binaries allows a star to produce and maintain a strong magnetic field. The internal magnetic field may result in its radius being inflated (Feiden & Chaboyer 2013) .
From figure 7, the primary and secondary components for GU Ori lie near the TAMS line and the ZAMS line, which indicates that the primary is an evolved mainsequence (MS) star, while the secondary may also be an MS one. For V532 Mon, the primary component is situated between the ZAMS and TAMS lines, which implies that it is a somewhat evolved MS star. The secondary component lies far below the ZAMS line. It may be an M4-type dwarf star with a mass of 0.27 M (Cox 2000) . This kind of discrepancy between observation and theory is similar to that of another eclipsing binary, VZ Cep (Torres & Lacy 2009 ).
Interpreting orbital period changes
From equations (1) and (3), the orbital periods for the two binaries show long-term period variations; period decrease for V532 Mon and period increase for GU Mon. This kind of long-term period change occurs in many other contact binaries, such as DZ Psc (Yang et al. 2013b) , BL Leo and V1918 Cyg (Yang et al. 2013a ), DK Cyg (Lee et al. 2015) , V508 Oph (Xiang et al. 2015) , and XZ Leo (Luo et al. 2015) . Secular period variations in contact binaries may be generally interpreted by the mass transfer between both components. Considering the conserved mass transfer (i.e., M 1 +Ṁ 2 = 0), the transfer rate is computed by the equation (Singh & Chaubey 1986) 
where M 1 and q refer to the primary's mass and mass ratio, respectively. Inserting the values ofṖ, P and M 1 into equation (3), we can determine the mass transfer rates, which areṀ 1 = −4.03( ± 0.11) × 10 −8 M yr −1 for V532 Mon andṀ 1 = +8.65( ± 0.59) × 10 −8 M yr −1 for GU Ori. For GU Mon, the period increase can be interpreted by the "secondary-to-primary" mass transfer. The increasing mass ratio results in the inflation of inner and outer critical Lagrangian surfaces. This will cause the fillout factor to decrease. Finally, GU Mon may evolve into a broken-contact configuration. V532 Mon with decreasing period will evolve into a deep-contact configuration (see He et al. 2016 ). This kind of contact binary with secular period changes may provide observational evidence for thermal relaxation oscillation models (Lucy 1976; Flannery 1976; Robertson & Eggleton 1977) . In the future, the radial velocity curves and eclipsing times for these two stars are needed to determine absolute parameters and to identify period variations and possible evolutionary states.
